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Résumé. — La visualisation des données est un média de plus en plus visible dans la vie 
moderne en réseau. Sa vulgarisation doit ses dettes à l'essor du big data et à notre culture de plus 
en plus visuelle; et à la confluence de ces deux phénomènes. Mais comment exploiter au mieux 
le potentiel sous cette forme; pour combler l'écart de participation dans les sociétés post-
industrielles; ainsi que pour doter les citoyens d'un moyen de juger de leur fiabilité et de leur 
crédibilité? Les moyens de savoir dans ce domaine sont pris entre deux positions opposées; l'un 
universaliste et explicatif, l'autre relativiste et interprétatif. Les(meilleures pratiques) en disent 
souvent trop peu sur les indices culturels subtils qui peuvent être encodés dans les visualisations 
de données, notamment en ce qui concerne l’affect et l’émotion du public. D'un autre côté, les 
critiques interprétatives supposent souvent trop. Le potentiel de l'analyse multimodale, par 
exemple, est limité par un certain nombre d'hypothèses d'organisation; notamment que tous les 
modes de communication contribuent également au sens. Au lieu de cela, l'auteur propose une 
approche pragmatiste-réaliste et discursive de la visualisation des données en tant que forme 
communicative. Les signes opèrent à différents niveaux, comprenant un discours à plusieurs 
niveaux. Contrairement aux perspectives logico-positivistes, on ne suppose pas que les codes 
organisent nécessairement les signes(et donc toutes les significations) dans la visualisation des 
données. Mais également, contrairement aux perspectives interprétatives, cette approche est 
mieux comprise comme une(critique à la source); une approche très différente(et à certains 
égards antithétique) de l'herméneutique de la suspicion qui définit les approches interprétatives. 
Influence méthodologique de trois domaines d'interprétation; analyse du discours visuel, théorie 
de la métaphore conceptuelle, environnement des nouvelles; et un quatrième explicatif, les 
meilleures pratiques en conception infographique; sont réunis au moyen d'une épistémologie 
pragmatique définie comme une interaction paradigmatique. L'auteur présente un outil 
heuristique qui peut aider à l'interprétation de la visualisation des données. Lorsqu'un conflit 
survient, il est proposé de le résoudre au mieux en se référant à la faillibilité pragmatique 
classique; la valeur des idées dépend de leur utilité plutôt que de toute notion de vérité absolue.  
Mots clés. — Infographie, visualisation des données, maîtrise de l'information, meilleures 
pratiques, esthétique, méthodologie 
Towards a hermeneutics of pragmatism: a communicative theory and an analytical 
method for data visualization projects 
Abstract. Data visualization is an increasingly present medium in modern, networked life. Its 
popularization owes debts to the rise of big data, to our increasingly visual culture; and to the 
confluence of these two phenomena. But how can the potential in this form best be harnessed; 
towards addressing the participation gap in post-industrial societies; as well as towards 
equipping citizens with a means of judging reliability and credibility? Ways of knowing in 
this field are caught between two opposing positions; one universalistic and explanatory, the 
other relativistic, and interpretive. ‘Best practice’ often says too little about subtle cultural 
cues that may be encoded within data visualizations, not least concerning audience affect and 
emotion. On the other hand, interpretive critiques often assume too much; the potential in 
multimodal analysis, for example, is constrained by a number of organising assumptions; not 
least that all modes of communication contribute equally to meaning. Instead, the author 
proposes a pragmatist-realist, discursive approach to data visualization as a communicative 
form. Signs operate on different levels, comprising a multilevel discourse. Unlike logico-
positivist perspectives it is not assumed that codes necessarily organize signs (and hence all 
meanings) in data visualization. This approach is best understood as ‘source-criticism’; a very 
different (and in some respects antithetical) approach to the hermeneutics of suspicion that 
often shape critical interpretive approaches. Methodological influence from three interpretive 
fields; visual discourse analysis, conceptual metaphor theory, news environment; and a fourth 
explanatory one, best practice in infographic design; are brought together by means of a 
pragmatic epistemology defined as paradigm interplay. The author presents a heuristic tool 
that may help in the interpretation of data visualization. Where a conflict arises it is proposed 
that this may best be resolved with reference to classic pragmatic falliblism; the value of ideas 
being contingent upon their utility, rather than in any notion of absolute truth. 
Keywords. — Infographics, data visualisation, information literacy, best practice, aesthetics, 
methodology  
What makes a good infographic, in today’s information- (and disinformation-) saturated 
world?  Certainly, quantitative infographics and data visualizations (these terms, in this 
particular context, will be used interchangeably throughout) are subject to an extensive, 
and long-established literature of normative standards of best practice. From as far back 
as the second half of the nineteenth-century, the need for such standards arose as a 
consequence of rising fears of ‘babelization’ across the sciences (Palsky, 1999). Early 
twentieth-century standards, particularly those developed by Willard Brinton (1915), 
were tentative, and in some respects (despite their title, and ambitions) culturally 
relativistic; and they were built upon, through the second half of the twentieth century, 
by a range of authors, including; Tukey (1972), Tufte (1983), Wainer (1984) and Paulos 
(1996).  By degrees, those standards developed amongst these authors, within the 
sciences and social sciences, have moved into popular culture via education, and the 
media, and in particular via news media. Within the news industry a specialist literature 
concerning best practice has emerged (Holmes, 1984; Sullivan, 1987; Cairo, 2012; 
2019), which has recently become opperationalised in the form of bespoke in-house 
data style guides (Klein, 2017). Given this extensive, long-established and wide-ranging 
literature then, it may reasonably be asked,  why is it necessary to identify and pursue a 
different approach to the established way that data visual literacy, or «graphicacy» 
(Balchin, 1972) is understood and taught?  The reason is that there is more to the 
creation, and to the interpretation of data visualizations, than mere technical standards. 
The literature on literacy in this field requires a broader framework that accommodates 
analytical and ethical skills, too. 
The infographic as visual argument 
A line chart in the first edition of Stephen Pinker’s Enlightenment Now (2018, 131) also 
appearing on the web page Enlightenment Environmentalism, as ‘figure 3’, concerns 
trends in forest coverage; showing that forests today are comparatively healthy, contrary 
to the prevailing discourse of environmental pessimism. This graph accords with many 
tenets of best practice in the field; it employs a form (line graph) widely regarded as 
optimal for displaying continuous data (time); the intervals on its axes are regularly 
spaced, and are adequately labelled; it is (credibly) sourced, and in terms of aesthetics, it 
is positively Bauhausian in its simplicity; it is the very antithisis of Tufte’s «chart junk». 
And yet, as Jeffrey Sachs has observed (2019), the source for this data contains a caveat 
that makes clear that comparisons of the kind Pinker makes in this visualization are not 
appropriate (due to fundamental differences between deforestation and reforestation, 
and to the nature of different types of growth). Elsewhere, Pinker’s work has been 
challenged more broadly for being overly ideological, at the expense of even-handed 
critique, analysis, and engagement with wider scholarship (Riskin, 2019). Whether we 
accept this or not, it nevertheless seems to represent a potential paradox; a visual form 
that adheres to (seemingly) objective standards that explains phenomena, which is at the 
same time presented in a context that seems to serve to persuade. 
In truth, this is not a new problem; indeed it was present in the origins of the form. 
William Playfair, to whom the invention of the line graph is commonly attributed, 
mobilised his graphical work in texts that more resembled economic polemics than 
Enlightenment reference works, including The Statistical Breviary (1801), in which he 
implicitly willed England to ‘win’ its international trade wars (Berkowitz, 2018). Later, 
in the early twentieth century, Otto Neurath devised the International system of 
typographic picture education (Isotype) as a means of representing data as “visual 
arguments” (Burke 2013, 84–85) towards seeking the end-goal of a worker’s revolution, 
in Red Vienna. The purposive nature of data visualization then, has found articulation 
from its origin, and through its history. So how might we better understand and 
accommodate this into analysis, and into data literacy pedagogy? 
Data should speak for itself…? 
According to one of today’s leading architects and exponents of best practice in data 
visualization, the infographic artist should let the data speak for itself (Tufte, 1983). But 
to whom does the infographic speak? And is it realistic, given the potential for wide 
variation in levels of understanding and cognition of data visualizations amongst the 
public (Kehaulani Goo, 2015), that this message will be understood?  Naive empiricism 
(Schudson, 1981) it may be argued, faces a serious challenge in a post-truth world; at a 
time of widely perceived crisis in political legitimacy (Hahl et al, 2018).  
Although standards in infographic design are clearly important, there is nonetheless a 
need to consider, and to explore a wider range of considerations, that may be 
communicated in data visual form. Basing data literacy, and the teaching of data literacy, 
exclusively around established best practice in infographic design, a field dominated by 
scientists, mathematicians and other intellectual elites, often talking to each other (or 
talking amongst similarly knowledgeable audiences) may not be a good communicative 
fit for a pedagogy aimed at serving wider political and civic ends, amongst the public. 
Here, an aesthetics of data visualization may help.   
Above and beyond levels of cognition and understanding, such an aesthetics may 
address many socially constructed phenomena, such as symbolism, and the cultural, 
contextual, political and ideological associations and meanings, that are ineluctably 
connected to the communicative process.  The role of emotion in the interpretation of 
data visualization cannot be ignored; it was certainly acknowledged amongst those who 
inspired its earliest forms. Joseph Priestley, an early pioneer in the use of timelines in 
pedagogy (indeed, whose timelines directly influenced Playfair’s innovations) was 
particularly well-attuned to its consequences, writing of a sense of awed disbelief at the 
volume of blood-shed implicit in his timeline of political revolutions, A New Chart of 
History (1769).  Today we may reflect upon the symbolism (political, religious, social, 
and cultural) of the colours orange and gold amongst unionist and nationalist 
communities in Northern Ireland; and think of how infographics that confuse, conflate, 
or ignore these tribal meanings may be misinterpreted, wilfully ignored, or worse still, 
used to further sectarian ends and divisions, amongst these communities. Clearly, 
emotions have motivational, psychological, social and cognitive impacts on learning; 
and all are important factors that should be embraced in an aesthetics of data 
visualization.  
A different theoretical model 
The limitations of conventional best practice in the field seem to be a consequence of 
the way communication is conceived (whether explicitly or implicitly) in the scientific, 
and social scientific literature on standards of best practice. The dominant approach here 
conceives of communication as a process of transmission, the dominant model in 
American intellectual life through the twentieth century, according to James Carey 
(2008). The notion that communication represents merely the transmission of 
information from one party to another speaks to a particularly individualistic way of 
understanding the world. However, Carey encourages us not to lose sight of the social, 
communal and contextual connotations of communication, what he calls the «ritual 
theory of communication»; wherein meanings are mediated between sites of production 
and sites of reception, and their shared norms, needs and expectations. Transmission 
and ritual co-exist; but they represent very different ways of knowing about data in 
visual forms. 
Towards a synthesis 
One way in which to accommodate both of these communicative perspectives, comes 
from the field of (visual) discourse, and discourse analysis. In this view, ideology may 
be seen to represent merely one strand of four different perspectives that mutually co-
exist, and compete in what Umberto Eco (1976) called a «multilevel discourse», within 
every data visualization. An ideological discourse co-exists alongside perspectives of 
the form as alternatively; method, tool, and aesthetic; all of these perspectives co-exist, 
and appear by degree of emphasis.  Discourse analysis is conventionally conceived of 
within the constructivist approach to the humanities, and discourses are often seen in 
this paradigm as competing, relativistic voices within texts; however, objective 
standards must somehow be accommodated. In making this accommodation, one need 
not assume, after what Ricœur called the «school of suspicion» (1965), that ideology is 
a zero-sum game in infographic design. On the contrary, it is possible to hold to some 
objective truths, and to acknowledge that conventional standards serve an essential 
purpose both in design, and in pedagogy. There is therefore a clear need for what might 
be termed a pragmatic hermeneutics of «source criticism» (Felski, 2015) that 
incorporates a range of communicative factors, and in particular those meanings 
attendant to the ritual critique of communication, that are not considered within the 
communication as transmission model.  
Method of analysis  
Alongside a new model for thinking about data visualizations, it may be necessary to 
develop a more holistic (and robust) mode for interpreting meanings in data visual 
forms. This paper presents a composite, interdisciplinary approach that draws together 
the logical and the interpretive, into a coherent and holistic approach premised on the 
pragmatic notion of «paradigm interplay» (Schultz & Hatch, 1996). This approach 
draws upon analytical perspectives from four discrete fields; «visual discourse 
analysis» (Albers, 2013); «conceptual metaphor theory» (Lakoff & Johnson, 1985 
[1980]); news form as «media environment» (Nerone & Barnhurst, 2001), and lastly, 
conventions and best practice from the field of infographic design. It is of course 
necessary to acknowledge the subtleties and nuance attached to each of these methods, 
and the disciplines from which they arise. Nor is it assumed that this particular 
collection of methods are applicable to all data visual forms at all times. The approach 
outlined here was developed with respect to two-dimensional graphical forms, 
commonly found in newspapers and on websites; alternative formats (such as three-
dimensional, or interactive visualizations) may require further analytical considerations. 
The following matrix is presented as a means of interpreting meanings in infographics 
including those not always covered by best practice in design; that may exist for 
particular audiences, in particular contexts, and that may influence the ways in which 
these audiences, in turn, engage with data in particular forms. It comprises a set of 
heuristics, or an analytical check-list, that may be used to interpret a wider range of 
factors and contingencies in the pedagogy of information literacy, than best practice 
alone.  What follows is a description of each heuristic in turn, accompanied by a brief 
explanation of what each contributes to the analytical process; and then a brief case 
study incorporating the matrix into analysis. 
Visual discourse analysis 
Appropriation: This factor concerns the visual or cultural cues and references that are 
incorporated into design. In cultural design, the designer must consider the tensions 
inherent between inspiration and appropriation. Certainly the borrowing, copying, and 
acquisition of symbols from a variety of cultures past and present, is key to the 
vibrancy of any living culture. The consideration here is whether or not those 
appropriated symbols (or sites of appropriation) are acknowledged, in design, in a 
transparent way. 
Composition: This factor concerns those compositional norms and traditions that 
define the form. Some specific considerations here may include: colour theory, grid 
theory, the Golden Ratio, and Gestalt principles (similarity, continuation, closure, 
proximity, foreground/background, symmetry and order). 
Focal point: This factor concerns how and where the gaze is drawn; and how power 
dynamics between viewer and subject may be encoded, and decoded. 
Framing: This factor concerns the nature of the field of meaning in the form. Drawing 
upon the field of linguistics, it considers those aspects of meaning that are 
contextualised within (visual, or multimodal) linguistic forms. The relationship 
between meaning and form is conceived of as being interconnected; and involving 
processes of both decoding (or semasiology) and encoding (or onomasiology). Within 
the 'frame', meaning is therefore expressed via cognitive structures that, by and large, 
determine understanding in the interpretive process. 
Juxtaposition: This factor concerns those meanings that are implicit by means of 
contrast, or comparison. This may take the form of «implicit propositionality», 
whereby an analogy is implied by means of the juxtaposition of pictorial stimuli. 
Alternatively, it may take the form of «associational juxtaposition», a concept that 
arose within the field of modern advertising. 
Media: This factor concerns how the choice of media used informs the message. This, 
in turn, involves a consideration of effects arising from how data visualizations are 
published and circulated; whether in books, in newspapers, on websites, or in virtual 
space. This factor also accommodates analysis concerning the material aspects of the 
consumption of a particular medium, and those technological affordances associated 
with these processes (such as how books are read, or how web pages are scanned). 
Medium: This factor concerns how infographic and data visual formats are created 
(from wood cuts, to linotype printing, to rotary printing, to design software), and what 
these methodological processes contribute to meanings.  
Conceptual Metaphor Theory 
Howard Wainer reminds us that infographics are all essentially visual metaphors (2006, 
30). These metaphors may be abstract and implicit (for example, in linear charts, where 
up is more, and down is less), or representational, and explicit (for example, pictograms), 
or both. There is a certain duality in metaphors that make them an ideal conduit for 
exploring and expressing the ritualistic interpretation of communication, in the form of 
cultural artefacts, symbols and routines. Metaphors are more than simply ways of 
talking; they help us to situate ourselves within, and come to understand reality, too. 
Statistical infographics stand both as and for data that empirically expresses natural 
phenomena. As metaphors, they may be structural, orientational, or ontological; and 
they may comprise meanings that are local or universal. 
Media environment 
Barnhurst and Nerone (2001) set out to challenge the common sense assumption that 
there is a natural divide between text and images, in newspapers. Their concept of news 
environment, an approach that accommodates all material published within a particular 
medium (or part of a medium), is an attempt to bridge this artificial divide. It can be 
thought of as the accumulation of meanings from discrete components of images and 
texts, that collectively comprise the message(s) conveyed and interpreted in a given 
medium. This consideration includes the intrinsic and specific logics of the medium and 
its usage. 
Conventions of best practice 
Lastly, given that media literacy as a general skill is best applied to mass media, sources 
of best practice established within news culture may be better suited than mathematical 
or scientific sources. 
An applied example, in brief 
 
 
 
  
 
Illustration 01. “What Different Nations Eat and Drink,” Šareni svjetski koledar, (1901). 
The above data visualization (Illustration 01.) appropriates nineteenth-century national 
costume, and other symbols, such as the desert fatigues of the British symbol (that are 
fundamentally unsuited to his homeland), and frames them in such a way as to 
communicate implicit knowledge about national character. It is composed of figures 
that represent elite nations on the world stage, each conforming to ideal-typical 
ethnicities. The focal point is the giant Chinese tea-pot, at the left-hand edge. In its 
implicit propositionality, this symbol serves to define a cultural division between those 
global trading powers (the bottom four), and continental European states (the top four). 
It was published in an almanac in the Hapsburg Empire, Šareni svjetski koledar (1901), 
a popular, and entertaining form of knowledge and learning; but one that also served a 
propagandizing function in army recruitment (Dalbello, 2002).  It only became possible 
due to advances in printing methodologies around the time of its publication; it is new 
media (Dalbello & Spoerri, 2006). Metaphorically, the height of each product icon 
stands ‘as’ the volume of real-world products consumed, according to the universal 
orientational metaphor, up is more, down is less; and each collection of symbols stand 
‘for’ the «imagined community» in each nation; that is both inscribed and reproduced 
according to its consumer habits. This visualiztion was published in a relatively diverse 
media environment; alongside visual lists, compendia of trivia and discursive 
journalism (Dalbello, 2002). Finally, in terms of best practice, although pictograms can 
be misleading (in so far as it is not always clear which variable; whether height, length, 
or area, represents the method of comparison) the heights of each product nevertheless 
accurately reflect their associated values (Dalbello & Spoerri, 2006). 
Conclusion 
Educators seeking an optimal outcome in their data literacy pedagogy, may think about 
the differences between infographics as conceived of as a theory (in the sciences) and 
infographics as conceived of as a tool (in popular media, such as in news work); and to 
the discursive differences between these two ways of thinking. Assumptions that 
underpin data literacy pedagogy aimed at the general public need not necessarily accord 
with those dominant assumptions shared amongst specialists. Indeed, those infographics 
designed and developed within popular news culture, and the standards that inform 
them, may prove more appropriate than approaches from the sciences and social 
sciences. Digital literacy is not merely a means of transmission; it is also a means of 
ritual.  Some members of the public dislike some infographic forms (Dick, 2014), and it 
may be helpful to address this both in information literacy, and in design. Similarly, the 
learner’s experiences, cultural reference points, memory, affordances, and affective 
disposition may all be useful sites of knowledge to accommodate within pedagogy, and 
design. Where the wider public are concerned, a pragmatist-realist approach to data 
visualizations may be beneficial. In terms of future directions, there is, suffice it to say, 
a great need for empirical data, concerning both optimal approaches to creation, and 
optimal methods in pedagogy in information literacy. There is also a clear need to move 
beyond past assumed conventions, and towards a new evidence base. 
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